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Abstract— Our contribution aims to determine the main 
curricular themes employed in engineering ethics instruction. 
In the use of the term ‘curricular content”,  the study is guided 
by an understanding of curriculum in terms of the syllabus 
content of a specific discipline or set of units taught to students 
[1]. The research study has been conducted in cooperation with 
the national accrediting body Engineers Ireland and includes 
23 Engineering programmes from 6 institutions in Ireland that 
underwent accreditation between 2017-2019. The research 
method employed is a documentary analysis of the materials 
prepared by the programmes for accreditation or made 
available on the website of all participant programmes. The 
findings reveal three themes amenable to the implementation of 
ethics across the curriculum (sustainability, Health and Safety, 
legislation), which are present in a variety of courses, such as 
technical courses, design courses, professional formation 
courses, capstone projects, legal studies courses, business 
studies courses, as well as in work placement. The curricular 
themes purporting to professional ethics, responsibility and the 
societal context of engineering have a strong presence in courses 
of professional formation, which have the role of acculturating 
students to the profession of engineering and its norms. Thus 
the main conclusion of our study highlights the need for a 
hybrid implementation of ethics across the curriculum as well 
as in dedicated single modules, in order to promote a 
comprehensive engineering ethics education. 
 
Keywords—engineering ethics education, curriculum content,  
documentary analysis 
I. INTRODUCTION  
The literature on engineering ethics education notes a 
diversity of approaches in regards to the content of 
engineering ethics education. We find coverage such as 
professional codes, ethical theories, ethical heuristics, 
plagiarism science and technology studies, humanist readings 
and service learning ([2]; [3]; [4]; [5]).  However, not all 
types of coverage is considered of “equal value for the 
implicit goals of enhancing divergent thinking, helping 
engineers to see their work through the eyes of the broader 
community” [3]. Colby and Sullivan [6] highlight the uneven 
coverage of key issues, claiming that engineering ethics 
education shows a strong emphasis on professional codes, 
while the broader mission and implications of engineering are 
neglected. Polmear et al [7] note there are geographical 
differences in terms of coverage, linked to the formulation of 
the accreditation criterion dedicated to ethics. As such, a 
higher percentage of non-US Anglo and Western European 
educators were found to teach sustainability and 
environmental issues in their courses compared to US 
respondents, while educators based in the US teach codes of 
ethics, ethics in design, and safety more often than those in 
Western Europe [7]. Nevertheless, Atesh et al [5] claim that 
in engineering programmes in the UK, there is a higher focus 
on issues such as plagiarism and honesty than on respect for 
life, law and public good, reflected in the higher importance 
attributed by students to these former issues. 
Mitcham and Englehardt [8] point out that while more 
attention is being given in engineering ethics to professional 
codes, the critical histories of ideas about engineering and 
engineering ethics are neglected. In their view, discussions 
about public safety, health and welfare should be 
complemented by reflection on the historical and social 
character of public safety, public health and societal welfare. 
Bielefeldt et al [9] also highlight the poor understanding of 
the extent to which macroethical topics are included in 
engineering ethics education. This is consistent with the 
difference in perception between instructors and students in 
regards to the coverage of ethical issues revealed in the 
survey by Holsapple et al [10]. Despite the fact that faculty 
describe their instruction as including not only codes but also 
a nuanced treatment of complex issues, students reported 
hearing “simplistic, black-and-white messages about ethics” 
([10], p.101). 
The aim of the research study is to examine the curricular 
content used in engineering ethics education in the context of 
the Irish Engineering education system. By ”curricular 
content”, it is understood the syllabus content of a specific 
discipline or set of units taught to students [1]. The 
examination includes 23 engineering programmes from 6 
institutions in Ireland that underwent accreditation between 
2017-2019. In Ireland, ethics falls under the scope of 
programme outcome E formulated by the accrediting and 
professional body Engineers Ireland [11]. Outcome E 
requires programmes to provide evidence that graduates 
gained “(i) the ability to reflect on social and ethical 
responsibilities; (ii) knowledge and understanding of the 
social, environmental, ethical, economic, financial, 
institutional, sustainability and commercial considerations 
affecting the exercise of their engineering discipline; (iii) 
knowledge and understanding of the health, safety, cultural 
and legal issues and responsibilities of engineering practice, 
and the impact of engineering solutions in a societal and 
environmental context; (iv) knowledge and understanding of 
the importance of the engineer’s role in society and the need 
for the commitment to highest ethical standards of practice; 
(v) knowledge, understanding and commitment to the 
framework of relevant legal requirements governing 
engineering activities, including personnel, environmental, 
health, safety and risk issues” [11]. The research questions set 
to address the aforementioned aim are (RQ1) what are the 
main themes employed in engineering ethics education, and 
(RQ2) how can these be interpreted in light of the different 
theoretical conceptualizations of engineering ethics 
education?  
II. RESEARCH METHOD 
To address the research questions of the study, the method 
employed is documentary analysis. An advantage of this 
method is that documents are a stable and non-reactive source 
of data [12], and can thus offer a broad picture of the type of 
curricular content purporting to ethics offered by the 
participant institutions. 
Three main sources have been used for the documentary 
analysis,. A first source of data was the self-assessment rubric 
present in all documents submitted for accreditation by the 
participant programmes. Secondly, 17 of the 23 programmes 
have provided the description of their courses, either as an 
annex to the documentation submitted for accreditation (6 
programmes) or part of the evidence presented during the 
accreditation events observed by the researcher (11 
programmes). A third source of documentary data consists of 
the syllabus and the description of courses posted on the 
website of all participant programmes. The analysis is 
focused on 83 mandatory courses deemed by the participant 
programmes to have the highest contribution to meeting 
learning outcomes purporting to ethics. To identify these 
courses, we relied on a mandatory rubric in the 
documentation submitted by the programmes for 
accreditation, in which the programmes are required to self-
assess with a numerical score ranging from 0 (no 
contribution) to 4 (strong contribution) how their courses 
meet each of the seven criteria for accreditation.  
The process of collecting data was based on course 
descriptors containing learning outcomes and topics, as well 
as a rubric in the accreditation document in which 
programmes describe their contribution to outcome E. The 
process of analyzing data underwent several iterations until it 
generated a first codebook containing 28 topics employed for 
meeting the accreditation outcome purporting to ethics. 
During the second iteration stage, the initial thematic codes 
have been grouped and subsumed under broader categories, 
which led to the identification of 11 major thematic 
categories of curriculum content purporting to engineering 
ethics education. Table 1 mentions what type of curricular 
content is comprised by each of the 11 thematic categories 
identified. 





Referring to the principles of sustainable 
development, environmental impact and 
protection, climate change, carbon 
management, energy efficiency, 
renewable energy, life cycle analysis, 
waste management, sustainable 




Referring to health, workplace safety, 
accident prevention, environmental and 
societal hazard prevention, prediction 
and risk assessment 
Legislative Referring to national and international 
standards, directives, regulations, and 
legislation, CE marking, product 
liability, contract documents and 
planning requirements, policy making, 
intellectual property and patent law, 
security, privacy and GDPR 
Professional 
ethics  
Referring to Codes of Ethics, 
organization and regulation of the 




Referring to management, business, 




Referring to the cultural, economic and 
socio political dimension of engineering, 
science and technology studies, 
globalization and international context, 
diversity, implications of robotics, AI, 
automated and autonomous systems 
Responsibility Referring to responsibility towards 
society and the ecosystem, corporate 
social responsibility 
Value design  Referring to value design, universal 
design, design centred on user needs and 
characteristics 




Referring to ethical theories, ethical 
dilemmas, ethical reasoning and 
decision-making, computer ethics, cyber 






Referring to humanitarian engineering, 
social commitment and community 
engagement or service 
 
III. FINDINGS 
Our analysis found that three main themes dominate the 
engineering ethics curricula, being present in more than half 
of the courses self-assessed as having a strong contribution to 
the accreditation outcome E. As seen in Table 2, these themes 
are related to sustainability coverage (present in 59% of 
courses), health and safety coverage (58% of courses) and 
legislation (p54% of courses).  
These themes are also present in a wide variety of course 
types, such as technical courses, design courses, professional 
formation courses, capstone projects, legal studies courses, 
business studies courses, as well as in work placement. The 
distribution of sustainability, health and safety and legislation 
topics seems to suggest that these are the preferred topics for 
integrating ethics across the engineering curriculum. 
Table 2. The distribution of ethics content (n=83) 




Sustainability  49 59% 
Health and Safety  48 58% 
Legislation 45 54% 
Professional ethics  21 25% 
Business studies  21 25% 
Societal context  20 24% 
Responsibility  19 21% 
Value design  14 17% 
Plagiarism  13 16% 
Ethical theories 13 16% 
Humanitarian engineering 
and community service  
1 1% 
 
With a presence in approximatively a quarter of the courses 
analyzed, professional ethics (25%), business studies (25%) 
and societal context (24%) represent other three popular 
themes used in engineering ethics instruction.  
Professional ethics includes coverage related to the code of 
ethics and the organization and regulation of the engineering 
profession. This curricular theme is addressed in 92% of the 
courses categorized as courses of professional formation, but 
has a weak presence in other type of courses. Inspired by the 
definition provided by Riley [13], professional formation 
courses are understood to address considerations regarding 
the development of students’ engineering identity, their 
acculturation to the profession and its norms, knowledge of 
professional practice, as well as the development of 
professional skills and perspectives. Typically, these courses 
are first year courses which are part of the common syllabus 
for the entire student cohort, and can be considered to serve 
as a gateway for introducing engineering students to ethics.  
Business studies are present in all courses dedicated to this 
topic, whose title points to management, business, finance 
and economics. This content can be also found in 67% of the 
professional formation courses. Societal context is most often 
covered in courses of professional formation, where it is 
present in 50% of this type of courses, and in technical 
courses, where it is present in 22% of the courses. Although 
the societal dimension of engineering has been found by 
evaluators to be present in the teaching materials, it is less 
prominent in assignments.  
Responsibility is addressed in 21% of the courses self-
assessed as having a strong contribution to the accreditation 
outcome purporting to ethics. This theme features most 
extensively in courses of professional formation, being 
present in 75% of courses of this type. 
Value design is included in 17% of the courses self-assessed 
as having a strong contribution to the accreditation outcome 
purporting to ethics. It has the highest occurrence in design 
courses, being present in 40% of courses of this type, 
followed by technical courses, where is present in 17% of 
courses of this type. 
Plagiarism is included in 16% of the courses self-assessed as 
having a strong contribution to the accreditation outcome 
purporting to ethics. Capstone projects have a high emphasis 
on this type of curricular content, as it is present in all courses 
of this type. Plagiarism is also present in 25% of courses of 
professional formation.  As capstone projects are taking place 
in the final year of studies, and professional formation 
courses are typically a common first year course, it can be 
said that students are introduced to this curricular area early 
in their studies. 
Ethical theories, dilemmas and reasoning is included in 16% 
of the courses self-assessed as having a strong contribution to 
the accreditation outcome purporting to ethics. It is present in 
50% of the courses of professional formation, and also in 
11% of technical courses.  
Humanitarian engineering and community engagement is the 
theme which is the least represented in the engineering ethics 
curricula, being present in only 1% of courses. It is worth 
noting that this theme is present in extracurricular activities 
offered by the participant programmes across the country and 
Northern Ireland, under the form of the competition ‘Where 
there is no engineer” organized by Engineers without Borders 
Ireland. The initiative aims to encourage engineering students 
to “design creative solutions to development challenges 
globally” and “improve resilience within communities.” 
Among the projects designed by students are a solar powered 
battery bank, low cost heaters and a menstrual pad washing 
system for women living in refugee camps [14].  
In examining the content of the courses in terms of the 
debates presented in the literature review, a major finding 
points to the extent of coverage of what the literature labels 
as macroethical issues. Sustainability, legislative and societal 
related coverage are among the themes most present in the 
engineering ethics curriculum. The strong presence of 
macroethical curricular content is consistent with the findings 
about ethics coverage revealed by the study conducted by [7]. 
Polmear et al’s [7] investigation points to the prevalence in 
Western European Engineering programmes, compared to 
US programmes, of topics related to sustainability, the 
societal impact of technology and professional practice 
issues. This seems to suggest that compared to the US, the 
coverage of ethics by the participant programmes in Ireland 
is more geared towards macroethical topics. 
Considering topics associated with the microethical 
approach, while safety is indeed the second most popular 
theme used to convey curricular content pertaining to ethics, 
receiving 60 mentions in 43 courses, the themes of plagiarism 
and ethical theories, which are traditionally associated with 
microethical approaches, are among the three least used 
themes. Curriculum content pertaining to ethics education 
does not bear as heavy emphasis on plagiarism in participant 
engineering programmes in Ireland as it does in the UK and 
Portugal, according to studies conducted by [5] and [15]. 
Ethical theories also have a low presence in the curricula of 
participant engineering programmes in Ireland, unlike the 
emphasis reported in studies conducted in US Engineering 
programmes [6]. 
It is important to note the attempt to encompass several 
themes in one course deemed to have a high contribution to 
the outcome purporting to ethics. There is an average of 3 
themes addressed in each of the courses analyzed. Several 
courses describe the attempt to address ethics from both a 
micro and macroethical perspective. As Devon and Van de 
Poel [16] argue, the “social [macro] ethics approach and 
individual [micro] ethics approach do not exclude each 
other”, and this is visible in many teaching interventions that 
were analyzed.  
IV. CONCLUSION 
In examining the curricular content of the courses deemed to 
have a strong contribution to the accreditation outcome 
purporting to ethics, the study noted a particular emphasis on 
the incorporation of sustainability, health and safety and 
legislation throughout the engineering curriculum, as these 
topics are present in a variety of course types.  
There are two major characteristics of the prevalence of 
teaching ethics through the prism of sustainability, legislation 
and safety related topics. First, compared with the other 
thematic areas identified, these themes have a particular 
strong presence in technical courses. Second, these themes 
are closely linked to the conceptualization of ethics in 
practical terms and the instruction through realistic case 
studies reflecting contexts of engineering practice.  
Furthermore, by examining the curricular content of courses 
in terms of existing research, the study notes a low 
engagement with philosophical theories, similar to the 
findings of Hess and Fore [17]. While professional ethics 
aspects such as rules and codes are often touched upon, these 
do not represent the main focus for the integration of ethics, 
as Hess and Fore [17] found.  It can thus be argued that while 
the development of propositional and theoretical knowledge 
is the locus of concern when exposing student to the technical 
dimension of engineering ([18], p.263), in engineering ethics 
education the emphasis is on a practical and hands-down 
ethics instruction, by enabling students’ situational responses 
in decision making and in the context of the design of 
engineering artefacts. 
Reflecting on the integration of ethics through sustainability, 
it is considered that higher education institutions are “far 
from reorienting themselves towards sustainability” and that 
sustainability appears to be “integrated in a piece-meal 
fashion” ([19], p.64). While it cannot be said that the 
implementation of sustainability is carried in a systematic and 
even manner in the programmes in the study, what does 
emerge is a desire to address ethical issues through the prism 
of sustainability. Setting a foundation for ethics education 
rooted in sustainability topics is seen by Biedenweg et al 
([20], p.7) as a critical component in the education of 
engineers because it provides “a structure for understanding 
the moral basis for decisions about which technique or 
strategy to employ”.  
Having highlighted the popularity of engineering ethics 
instruction through sustainability and Health and Safety 
topics, as well as the focus of legislative topics on standards, 
an advantage of this approach is that it can be tailored to the 
expertise of engineering faculty ([21], [22]). These themes 
can be considered to suit the expertise of engineering 
instructors, more than ethical theory would, thus addressing 
a common challenge rooted in the lack of familiarity and 
expertise of engineering instructors with ethics ([15]; [23]; 
[24]). An issue then is how we can use this appetence of 
engineering instructors to teach ethics through sustainability, 
safety and legislation related coverage as a mechanism for 
broadening engineering education, as to more fully integrate 
the technical, the social, and the environmental dimensions of 
engineering in one comprehensive form of education, as 
suggested by Nicolaou et al [25]. 
Another key finding is the extent to which what might be 
considered macroethical issues are included in engineering 
education in Ireland. For example, if we combine items 
related to sustainability, legislative aspects, the societal 
dimension of engineering, responsibility and community 
engagement, we can see that these themes associated with the 
macroethical approach outnumber themes associated with the 
microethical approach, such as health and safety, professional 
ethics, ethical theories and plagiarism. Existing research 
points out that a focus on sustainability and policy may 
facilitate the broadening of engineering ethics education 
beyond a micro ethical approach ([26], [27], [28], [29]). The 
integration of these thematic areas through a macroethical 
lens is considered to empower students to address the 
pressing socio-political, socio-economic and biophysical 
aspects of environmental problems ([30], [31]). 
It is notable the overarching focus of professional formation 
courses on curricular content purporting to professional 
ethics, responsibility and the societal context. This emphasis 
can be explained in light of the aims promoted by 
professional formation courses of introducing students to the 
role of the professional engineer and the nontechnical 
specifications of engineering. It can thus be suggested that 
engineering programmes should promote the implementation 
of ethics in dedicated courses, such as professional formation 
courses, in order to facilitate the socio-technical enculturation 
of students into the engineering profession. A hybrid model 
of implementing ethics both in courses of professional 
formation and throughout the curriculum can provide a more 
comprehensive model of ethics education, which has the 
potential of making students aware of the core nature of 
ethical concerns for engineering practice, and the 
intertwining of ethical and technical knowledge and skills. 
The study also brings to light the existing confusion as to 
what counts as ethical content. The theme of Health and 
Safety, for example, revealed itself to lead to problematic 
understandings regarding whether its coverage falls under the 
scope of ethics or not. Based on the module descriptors and 
evidence in support of how the programmes meet the 
accreditation outcomes, while some course developers did 
not associate content related to Health and Safety as falling 
under the scope of ethics, other course developers interpreted 
the contribution of their course to ethics solely through the 
lens of its mathematical and technical application, with no 
discussion of the safety considerations involved by these 
calculations. A similar confusion was remarked in connection 
with the coverage of legislative issues such as intellectual 
property and protected disclosures, with some course 
developers not including this curricular content under the 
scope of ethics education. The confusion as to what counts as 
engineering ethics education has been previously pointed out 
by Reed et al ([32], p. 169), especially in connection to topics 
such as “copyright, building codes and other similar concepts 
covered in technology education.”  
As the present study has identified three topics 
(sustainability, safety and legislation) amenable to the 
implementation of ethics across the curriculum, further 
research can examine the integration of ethics topics and 
curricular units at the level of specific programmes and 
institutions. A particular focus can be given to case study 
research of programmes that report positive results or 
describe initiatives for implementing ethics across the 
curriculum, similar to those exposed by Riley et al [33] and 
Mitcham & Englehardt [8]. Further research is also needed to 
explore the challenges in implementing curricular themes 
which have a rare presence in engineering ethics education, 
such as humanitarian engineering and community 
engagement, as well as presenting best practice examples that 
can inspire instructors and programme chairs. 
Finally, given the diminished familiarity of engineering 
instructors with ethics and the confusion as to what falls 
under the scope of engineering ethics, education, a 
recommended avenue for further research is to provide an in-
depth exploration of the challenges experienced by lecturers 
for teaching ethics, as well as to examine the effectiveness of 
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